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NAVSEA CBM+ (WHY)  

At NAVSEA, ship maintenance and lifecycle sustainment are 
critical to the warfare enterprise.  

NAVSEA expects to realize the following benefits from CBM 
implementation: 
– Improved Readiness and Availability of Ships 

• Using diagnostics to monitor failure trends we can increase time between 
failures by fixing the problems before they actually occur increase 
operational availability of platforms 

– Lower Lifecycle Maintenance Costs  
• Diagnostics can extend planned maintenance requirements 

periodicities 
• Minimize stock supplies for parts  

– Achieve Expected Service Life of Ships  
• Foresee or predict potential pending failures to help prevent 

catastrophic failures on deployment 
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CBM+ is NAVSEA Policy 
  

DoDI 4151.22 CBM+   
Capstone policy instruction that drives CBM+ policy for NAVSEA. 
OPNAVINST 4790.16A (CBM Policy)  
“This instruction applies to acquisition, logistics, and maintenance activities for all new and legacy 

programs…. At the core of Navy maintenance, Reliability-Centered Maintenance (RCM), defined in 
OPNAV 4700.7 provides the principles and rigorous methodology needed to select the appropriate 
type of maintenance.”  “CBM strategy shall be used to determine maintenance decisions…” 

OPNAVINST 4700.7L (Maintenance Policy for US Navy Ships) 
“(1) Maintenance procedures and schedules for Navy ships and related equipment are to be 

developed and performed per the CBM methodology defined in OPNAVINST 
4790.16A…The goal is to perform maintenance only when there is objective evidence of 
actual or predictable failure…This will be determined per COMNAVSEA approved RCM 
methodology…”  

OPNAVINST 4790.4E (Ships’ Maintenance & Materiel Management Policy)  
“PMS maintenance procedures will be developed in accordance with Reliability-Centered Maintenance 

(RCM) concepts as specified in MIL-P-24534A and OPNAVINST 4790.16A”  

NAVSEAINST 4790.27 (RCM & CBM Policy for Ships, Ship Systems and Equipment)  
Requires that: “…each ship class have a tailored and approved CBM, and RCM-based maintenance 

program that includes Organizational, Intermediate, and Depot level maintenance requirements, as 
well as, a NAVSEA-approved CMP that describes Organizational, Intermediate and Depot level 
planned maintenance actions and maintenance support requirements.” 
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CBM  as it is Today = Loosely Linked Independent Elements 

Source: COMNAVSEASYSCOM Diesel End to End Condition 
Based Maintenance Distance Support Study – June 2010 
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NAVSEA 
(CBM+) Initiative 

Background: 
• CBM+ Task Force began meeting in March 2011 (SEA 04) 
• Evaluated CBM+ End to End study on Mine Countermeasure ships diesel 

engines for gaps and action items, and assigned responsibilities (SEA 05)  

Initiatives 
• Establishing an Executive Steering Group to provide guidance and 

authority to CBM+ TF (SEA 04) 
• Establishing a CBM+ Knowledge Sharing Network (KSN) (SEA 21) 
• Developing NAVSEA Instruction to promulgate CBM+ policy and processes 

to include Surface Warfare Enterprise Top Level Requirements (SWE TLR) 
for CBM . (SEA 04) 

• Developing CBM+ Implementation tracker and CBM Maturity Model and 
populate with current fleet data. (NAVSEA CBM Plus Task Force) 
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CBM + Task Force 

CBM+ TF organized to support proposed CBM+ ESG 
• Chair: SEA 04 (maintenance policy) 
• Members: SEA 21 (ships) 
   SEA 05 (engineering) 
   SEA 07 (submarines)    
   NSWC SSES (in-service engineering) 
   NSWC PHD (in-service engineering) 
   PEO LCS (Littoral combat ships) 
   PEO Ships 
   PEO Carriers 
   PEO IWS (combat systems – integrated warfare systems) 
   PEO Subs 
   SUBMEPP (submarine maintenance planning) 
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CBM+ Projects at NAVSEA 
• ICAS (Integrated Condition Based Assessment System) – A program of 

record for CBM data collection, transmission, analysis and feedback. 
• LCS Reliability Engineering – Combines CBM with predictive modeling and 

simulation to better develop prognostic capabilities. Includes hardware to 
collect data and shore based analysis. 

• DEXTER Machinery Health Monitoring System -  Provides data collection, 
diagnostics and prognostics for diesel engines on LSD class vessels.  
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ICAS Capabilities - Afloat 
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• CBM implementation tool 

– Machinery Data Trending 
– Parameter based expert 

system 
– Vibration Analysis 

• Troubleshooting Aid 
– Automated alarms  
– Event capture  

• Operational Assessment 
– Material Assessment 
– Plant Situational Awareness 
– Assessment Visit Support 

(Availability Planning) 
• A tool to enable reduced 

manning 
• ILS 

– Access and linkage to PMS, 
EOSS and IETMs 
 

• Electronic Logsheets 

ICAS Exper t System: 

• performs a continuous 
analysis of machinery data.  

•automatically generates 
maintenance advisory  

Continuous Analysis 

Data Logging / Situational Awareness 

Presenter
Presentation Notes
ICAS (afloat) capabilities have been stable over the last few years.Automated logging, trending and situational awareness are the major functions provided 
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The Way Forward 

• Establish CBM+ Executive Steering Group 
• Finish  developing CBM+ Implementation tracker and CBM 

Maturity Model and populate with current fleet data.  
• Develop KSN and implement CBM+ E2E Findings 
• Coordinate efforts across CBM+ IPTs within NAVSEA 

Directorates and PEOs (Subs, Ships, and Carriers) 
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BACKUP SLIDES 
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Evolution of CBM  

Run to Failure 

Schedule/Time-based PM 

Usage-based PM 

Condition Based Maintenance 

Prognostics Health Management 
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NAVSEA RCM Certification & Training Program 

Training is fundamental to  success…  
 
– NAVSEA Policy requires use of RCM in development of 

all maintenance requirements 
– RCM Certification program establishes standards of 

knowledge and application  
• Level I – Basic fundamentals and “Backfit” process 

– Two day course of instruction – also provided at MERs 
• Level II – “Classic RCM”  

– One week course of instruction 
• Level III – Train the trainer 

– Two week course of instruction for USN employees 
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Presenter
Presentation Notes
The Chief of Naval Operations (CNO) has mandated that Condition-Based Maintenance (CBM) practices be implemented in all Navy maintenance decisions involving ships, aircraft, and infrastructure in OPNAVINST 4790.16A.   The instruction tasks NAVSEA to “provide procedures and training for the implementation of CBM…."  We’ve previously stated that RCM is recognized by DoD as the process that is used to develop the maintenance tasks needed to implement CBM.  To achieve the CNO’s CBM goal, NAVSEA 04RM established an RCM Training and Certification program.  Each equipment or system placed in a U.S. Navy ship has an experienced shore-based In-Service Engineer (ISE) responsible for monitoring lifecycle as well as individual problems in that system. (This was one of the legs of our three-legged stool.)  The RCM Certification program affects all individuals who either develop new maintenance, or make changes to existing maintenance for these systems. Those persons, whether they are Navy employees or contractors must achieve and maintain the appropriate level of RCM certification relevant to the work they are performing. RCM Certification comprises three certification levels:   Level I - Backfit RCM for Practitioners: Level I certification is required for ISEs, Logisticians or contractors who modify existing Planned Maintenance tasks.  The course is two days in duration and taught by an approved SEA 04RM instructor.  This course provides training in the fundamental CBM topics and methodologies to be employed when performing an engineering review of existing PM maintenance tasks.  Upon completing certification, individuals apply this methodology to every maintenance related assessment they perform.  Level I certification is valid for three years and can be renewed by attending another Level I training class, a Fleet Maintenance Effectiveness Review (FLEETMER) session, or by satisfactorily completing an online recertification examination.  Level II – Classic RCM for Requirement Developers: Level II certification applies to ISEs, Logisticians or contractors who develop or approve maintenance requirements for new systems or equipment.  The course begins with an introduction to maintenance engineering and RCM fundamentals and leads to detailed instruction in the MIL-STD 3034 RCM process for developing maintenance task requirements for Navy equipment.  The student is guided through multiple practical application examples to further illustrate the RCM process and to prepare for the certification examination.  The course is five days in duration and taught by an approved NAVSEA 04RM instructor.  Level II certification is valid for three years and can be renewed by attending another Level II training class or by satisfactorily completing an online recertification examination.  Level III – Navy Backfit RCM Trainer: Level III certification applies to a very small number of individuals who have been selected to teach the Level I certification course within their command or activity.   Individuals selected for Level III training must be certified in both Level I and Level II and demonstrate a high level of proficiency in RCM as outlined in MIL-STD 3034 RCM. The Level III course is composed of two major elements and is two weeks in duration.  The first week is devoted to an intensive review of RCM theory and application including a comprehensive examination of RCM fundamentals and instructor oriented training in the RCM Level I curriculum.  The second week is an introductory course on adult learning techniques and includes opportunity to practice the presentation of the RCM Level I course material in a controlled environment.  Level III certification requires the demonstration of instruction proficiency of the RCM Level I course material and is valid for one year.  Renewal of certification is contingent upon successful demonstration of continued proficiency by NAVSEA 04RM or designated technical warrant holder.
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